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VALVE FOR A SAFETY TIRE, FILLING ADAPTER WITH A COUPLER, 
PRESSURE RELEASING ADAPTER, AND 
PRESSURE RELEASING METHOD 

TECHNICAL FIELD 

1 The present invention relates to a valve for a safety tire, a filling adapter 
with a coupler, a pressure releasing adapter, and a pressure releasing method. More 
specifically, the present invention relates to a valve for a safety tire for charging air 
into an outer gas chamber and an inner gas chamber, which are provided in a tire 
having a double structure; a filling adapter with a coupler that is used for charging gas 
into the safety tire having a double structure, which is equipped with the valve for a 
safety tire; a pressure releasing adapter for causing gas of the safety tire having a 
double structure, which is equipped with the valve for a safety tire, to be released to 
the atmosphere; and a pressure releasing method for causing gas of the safety tire 
having a double structure, which is equipped with the valve for a safety tire, to be 
released to the atmosphere. 

BACKGROUND ART 

2 In a common tire having a double structure, a tube (an inner gas chamber) 
charged with high pressure gas is disposed within the tire. In case of puncture of the 
tire, the tube expands so that the tire can be supported by the tube from the inner 
surface side thereof. 

3 As a conventional valve for a safety tire having a double structure, for 
example, the patent document 1 listed below discloses a valve which can supply gas 
from one gas supply port into an inner gas chamber and an outer gas chamber 
(between the tube and the tire). 
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4 However, in the above-described conventional valve for a safety tire, 
although gas supplied from one gas supply port is supplied into the inner gas chamber 
and the outer gas chamber, when gas in the inner gas chamber and gas in the outer gas 
chamber are removed, gas is adapted to be removed from a gas discharge opening of 
the inner gas chamber and a gas discharge opening of the outer gas chamber, which are 
provided in addition to the gas supply port. 

5 Moreover, the gas discharge opening of the inner gas chamber and the gas 
discharge opening of the outer gas chamber are closed by a common cap member. 
Therefore, when the cap member is removed, gas supplied into the inner gas chamber 
and gas supplied into the outer gas chamber are discharged simultaneously, and only 
any one of the gas supplied into the inner gas chamber and the gas supplied into the 
outer gas chamber cannot be released. Accordingly, the internal pressures of these 
gas chambers cannot be individually adjusted, for example, by discharging gas from 
each gas chamber. 

Patent document 1: US 6354348 

DISCLOSURE OF THE INVENTION 
Problems to be solved by the Invention 

6 It is a first object of the invention to solve the above-described problems and 
provide a valve for a safety tire, which makes it possible to supply gas into an inner 
gas chamber and an outer gas chamber, separately, of a tire having a double structure, 
facilitate a charging operation, and remove gas supplied into the inner gas chamber 
and gas supplied into the outer gas chamber individually. 

7 A second object of the invention is to provide a filling adapter with a 
coupler, which makes it possible to easily cause pressure difference between an inner 
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gas chamber and an outer gas chamber of a tire having a double structure. 

8 A third object of the invention is to provide a pressure releasing adapter that 
makes it possible to cause gas within the inner gas chamber and gas within the outer 
gas chamber to be easily released to the atmosphere, so as to prevent a gas pocket of a 
tire having a double structure from expanding. 

9 Further, a fourth object of the invention is to provide a pressure releasing 
method which allows gas within the inner gas chamber and gas within the outer gas 
chamber to be easily released to the open air, so as to prevent a gas pocket of a tire 
having a double structure from expanding. 

Means for solving the Problems 

10 The invention as defined in claim 1 is a valve for a safety tire, equipped 
with a charging opening for charging gas into an outer gas chamber and an inner gas 
chamber, which are provided in a tire having a double structure, the valve for a 
safety tire comprising: an air-supply passage for an inner gas chamber, which causes 
the charging opening and the inner gas chamber to communicate with each other; an 
air-supply passage for an outer gas chamber, which causes the charging opening and 
the outer gas chamber to communicate with each other; a nonreturn valve member 
for an inner gas chamber, provided in the air-supply passage for an inner gas 
chamber, the nonreturn valve member for an inner gas chamber allowing gas to flow 
from the atmospheric side into the gas chamber and making it possible to prevent gas 
from flowing from the gas chamber into the atmosphere, and also allowing gas to 
flow from the gas chamber into the atmosphere by carrying out a predetermined 
operation; and a nonreturn valve member for an outer gas chamber, provided in the 
air-supply passage for an outer gas chamber, the nonreturn valve member for an 
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outer gas chamber allowing gas to flow from the atmospheric side into the gas 
chamber and making it possible to prevent gas from flowing from the gas chamber 
into the atmosphere, and also allowing gas to flow from the gas chamber into the 
atmosphere by carrying out a predetermined operation. 

1 1 Next, the operation of the valve for a safety tire as defined in claim 1 will be 
described. 

12 According to the valve for a safety tire as defined in claim 1, when gas is 
charged from the charging opening, the charged gas is supplied via the air-supply 
passage for an inner gas chamber to the inner gas chamber, and is also supplied to the 
outer gas chamber via the air-supply passage for an outer gas chamber. 

13 The gas in the outer gas chamber is prevented from being released to the 
atmosphere by the nonreturn valve member for an outer gas chamber, and the gas in 
the inner gas chamber is prevented from being released to the atmosphere by the 
nonreturn valve member for an inner gas chamber. 

14 As a result, when the gas in the outer gas chamber is discharged, for 
example, in case of puncture of a safety tire having a double structure, run-flat 
running becomes possible by expanding an air pocket (a tube or the like) in the tire for 
example. 

15 The gas in the outer gas chamber can be released to the atmosphere by 
operating the nonreturn valve member for an outer gas chamber, and the gas in the 
inner gas chamber can be released to the atmosphere by operating the nonreturn valve 
member for an inner gas chamber. 

16 The invention as defined in claim 2 is characterized in that, in the valve for 
a safety tire as defined in claim 1, detachment-restraining means for restraining 
detachment of the nonreturn valve member for an outer gas chamber is provided in 
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the air-supply passage for an outer gas chamber at a position nearer to the charging 
opening than the nonreturn valve member for an outer gas chamber. 

17 Next, the operation of the valve for a safety tire as defined in claim 2 will be 
described. 

18 In the valve for a safety tire as defined in claim 2, the 

detachment -restraining means prevents removal of the nonreturn valve member for an 
outer gas chamber. As a result, when the nonreturn valve member for an inner gas 
chamber and the nonreturn valve member for an outer gas chamber are both removed, 
the nonreturn valve member for an inner gas chamber can be removed in advance. 

19 The invention as defined in claim 3 is characterized by, in the valve for a 
safety tire as defined in claim 1 or claim 2, comprising an engaging portion that 
allows a filling adapter with a coupler, which supplies gas by engaging with the 
charging opening so as to make a pressure difference between the air-supply passage 
for an inner gas chamber and the air-supply passage for an outer gas chamber, to be 
mounted at the charging opening in only a fixed direction. 

20 Next, the operation of the valve for a safety tire as defined in claim 3 will be 
described. 

21 In the valve for a safety tire as defined in claim 3, when a filling adapter with 
a coupler, which is adapted to make a pressure difference between the air-supply 
passage for an inner gas chamber and the air-supply for an outer gas chamber, is 
engaged with the charging opening, the engaging portion allows the filling adapter 
with a coupler to be mounted at the charging opening in a fixed direction only. 

22 As a result, for example, in a case in which the pressure in the air-supply 
passage for an inner gas chamber must be set at a high rate and the pressure in the 
air-supply passage for an outer gas chamber must be set at a low rate, gas can be 
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constantly supplied so as to constantly make a specified pressure difference, and it is 
possible to prevent the pressures in these air-supply passages from being accidentally 
set inversely. 

23 The invention as defined in claim 4 is a filling adapter with a coupler, for 
charging gas from a gas supply source into an outer gas chamber and an inner gas 
chamber of a tire having a double structure, the filling adapter comprising: a main 
body portion engaging with the valve for a safety tire as defined in claim 1 or claim 
2; and differential pressure setting means provided in the main body portion and 
distributing gas from the gas supply source to the air-supply passage for an inner gas 
chamber and the air-supply passage for an outer gas chamber so as to generate a 
pressure difference therebetween. 

24 Next, the operation of the filling adapter with a coupler as defined in claim 
4 will be described. 

25 When gas from the gas supply source is charged into the outer gas chamber 
and into the inner gas chamber, the main body portion of the filling adapter with a 
coupler is engaged with the valve for a safety tire. 

26 When gas is supplied from the gas supply source, the differential pressure 
setting means is provided so as to distribute gas from the gas supply source to the 
air-supply passage for an inner gas chamber and the air-supply passage for an outer 
gas chamber so as to generate a pressure difference therebetween. 

27 To this end, the pressure difference can be made between the outer gas 
chamber and the inner gas chamber of a tire having a double structure. 

28 In the tire having a double structure that allows run-flat running, usually, the 
gas pressure of the inner gas chamber formed by a tube or the like is set so as to be 
higher than that of the outer gas chamber, and for example, in case of puncture of the 
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tire, the tube is inflated. 

29 Accordingly, by using the filling adapter with a coupler according to the 
present invention, for example, it is possible to easily set the gas pressure of the inner 
gas chamber higher than that of the outer gas chamber. 

30 The invention as defined in claim 5 is a pressure releasing adapter used in a 
safety tire-rim assembly equipped with a pneumatic tire, an expandable air pocket 
provided within the pneumatic tire and forming an inner gas chamber, a rim which 
forms an outer gas chamber between the pneumatic tire and the air pocket when the 
pneumatic tire and the air pocket are mounted, and the valve for a safety tire as 
defined in any one of claim 1 to claim 3, the pressure releasing adapter being used to 
release gas both in the inner gas chamber and in the outer gas chamber to the 
atmosphere, and comprising: a main body portion that can engage with the valve for 
a safety tire; and operating means provided in the main body portion and causing gas 
in the inner gas chamber and gas in the outer gas chamber to be released to the 
atmosphere so as not to expand the air pocket, by carrying out a predetermined 
operation with respect to the nonreturn valve member for an inner gas chamber and 
the nonreturn valve member for an outer gas chamber of the valve for a safety tire 
when the main body portion is engaged with the valve for a safety tire. 

31 Next, the operation of the pressure releasing adapter as defined in claim 5 
will be described. 

32 When gas in the inner gas chamber and gas in the outer gas chamber are 
released to the atmosphere, the main body portion of the pressure releasing adapter is 
engaged with the valve for a safety tire. 

33 As a result, a predetermined operation is carried out by the operating means 
for the nonreturn valve member for an inner gas chamber and the nonreturn valve 
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member for an outer gas chamber, and the gas in the inner gas chamber and the gas in 
the outer gas chamber are released to the atmosphere without expanding the air 
pocket. 

34 In the tire having a double structure that allows run-flat running, usually, the 
air pocket (a tube or the like) that forms the inner gas chamber is not reused after 
having been expanded once (for example, after the air pocket has been expanded into 
or more than a predetermined size within the tire). 

35 Accordingly, for example, in a case in which gas is released at the time of 
changing a tire, or the like, the tube or the like which forms the inner gas chamber 
becomes unusable if it is expanded. 

36 When the pressure releasing adapter of the present invention is used, gas in 
the inner gas chamber and gas in the outer gas chamber both can be easily released 
without inflating the air pocket. 

37 The invention as defined in claim 6 is a pressure releasing method for 
releasing, to the atmosphere, gas in an inner gas chamber and gas in an outer gas 
chamber of a safety tire-rim assembly equipped with a pneumatic tire, an expandable 
air pocket disposed within the pneumatic tire and forming the inner gas chamber, a 
rim that forms the outer gas chamber between the pneumatic tire and the air pocket 
when the pneumatic tire and the air pocket are mounted; and the valve for a safety 
tire as defined in any one of claim 1 to claim 3, wherein the nonreturn valve member 
for an inner gas chamber is removed in advance of the nonreturn valve member for 
an outer gas chamber. 

38 Next, the pressure releasing method as defined in claim 6 will be described. 

39 According to the above-described pressure releasing method, the nonreturn 
valve member for an inner gas chamber is removed in advance of the nonreturn valve 



8 



member for an outer gas chamber. Therefore, the gas in the inner gas chamber can be 
released in advance of the gas in the outer gas chamber. 

40 The invention as defined in claim 7 is a pressure releasing method for 
releasing, to the atmosphere, gas in an inner gas chamber and gas in an outer gas 
chamber of a safety tire-rim assembly equipped with a pneumatic tire, an expandable 
air pocket disposed within the pneumatic tire and forming the inner gas chamber, a 
rim that forms the outer gas chamber between the pneumatic tire and the air pocket 
when the pneumatic tire and the air pocket are mounted, and the valve for a safety 
tire according to any one of claim 1 to claim 3, wherein gas in the inner gas chamber 
and gas in the outer gas chamber are released to the atmosphere by engaging, with 
the valve for a safety tire, a pressure releasing adapter including operating means 
which operates the nonreturn valve member for an inner gas chamber and the 
nonreturn valve member for an outer gas chamber at the same time or which operates 
the nonreturn valve member for an inner gas chamber in advance of the nonreturn 
valve member for an outer gas chamber. 

41 Next, the pressure releasing method as defined in claim 7 will be described. 

42 In order to release the gas in the inner gas chamber and the gas in the outer 
gas chamber to the atmosphere, the pressure releasing adapter is engaged with the 
valve for a safety tire. 

43 The operating means of the pressure releasing adapter is provided so as to 
operate the nonreturn valve member for an inner gas chamber and the nonreturn valve 
member for an outer gas chamber at the same time, or operate the nonreturn valve 
member for an inner gas chamber in advance of the nonreturn valve member for an 
outer gas chamber. Therefore, the gas in the inner gas chamber and the gas in the 
outer gas chamber can be released to the atmosphere at the same time, or the gas in the 
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inner gas chamber can be released to the atmosphere in advance of the gas in the outer 
gas chamber. 

44 The invention as defined in claim 8 is the pressure releasing method as 
defined in claim 7, wherein the operating means includes a first protruding portion 
for operating the nonreturn valve member for an inner gas chamber, and a second 
protruding portion for operating the nonreturn valve member for an outer gas 
chamber, and the first protruding portion is longer than the second protruding 
portion. 

45 Next, the pressure releasing method as defined in claim 8 will be described. 

46 The first protruding portion for operating the nonreturn valve member for an 
inner gas chamber is longer than the second protruding portion for operating the 
nonreturn valve member for an outer gas chamber. Therefore, when the pressure 
releasing adapter is mounted at the valve for a safety tire, the nonreturn valve member 
for an inner gas chamber can be operated in advance to allow the gas in the inner gas 
chamber to be released in advance. 

Effects of the Invention 

47 The valve for a safety tire as defined in claim 1 has the above-described 
structure, and therefore, it has an excellent effect that when used in a tire^im 
assembly having a double structure, the inner gas chamber and the outer gas chamber 
can be separately charged with gas at different gas pressures, and the charging 
operation can be easily carried out. 

48 The valve for a safety tire as defined in claim 2 has the above-described 
structure, and therefore, it has an excellent effect that the nonreturn valve member for 
an inner gas chamber can be removed in advance so that expansion of the air pocket 
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that forms the inner gas chamber can be prevented for example. 

49 The valve for a safety tire as defined in claim 3 has the above-described 
structure, and therefore, it has an excellent effect that gas can be supplied so as to 
make a specified pressure difference between the air-supply passage for an inner gas 
chamber, and the air-supply passage for an outer gas chamber. 

50 The filling adapter with a coupler as defined in claim 4 has the 
above-described structure, and therefore, it has an excellent effect that it is possible to 
easily make a pressure difference between the outer gas chamber and the inner gas 
chamber of the tire having a double structure. 

5 1 The pressure releasing adapter as defined in claim 5 has the above-described 
structure, and therefore, it has an excellent effect that it is possible to easily release 
the gas of the inner gas chamber and the gas of the outer gas chamber without 
expanding the air pocket. 

52 The pressure releasing method as defined in claim 6 has an excellent effect 
that the gas in the inner gas chamber can be released in advance of the gas in the outer 
gas chamber. 

53 The pressure releasing method as defined in claim 7 has an excellent effect 
that the gas in the inner gas chamber and the gas in the outer gas chamber can be 
released to the atmosphere at the same time, or the gas in the inner gas chamber can be 
released in advance of the gas in the outer gas chamber, thereby making it possible to 
prevent expansion of the air pocket. 

54 The pressure releasing method as defined in claim 8 has an excellent effect 
that gas in the inner gas chamber can be released in advance by means of a simple 
structure. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross-sectional view of a tire-rim assembly having a double 

structure. 

Fig. 2 is a cross-sectional view of a valve. 

Fig. 3 is a cross-sectional view showing a state in which a valve core is 

closed. 

Fig. 4 is a cross-sectional view showing a state in which a valve core is 

opened. 

Fig. 5 is a perspective view of a detachment-restraining adapter. 
Fig. 6 is a cross-sectional view of a filling adapter with a coupler. 
Fig. 7 is a perspective view of a valve-core pressing member. 
Fig. 8 is a perspective view of a valve body. 
Fig. 9 is a perspective view of a stopper. 
Fig. 10 is a top view of a valve. 

Fig. 11 is a cross-sectional view of a valve in which a filling adapter with 
a coupler is mounted. 

Fig. 12 a cross-sectional view of a valve in which a pressure releasing 
adapter is mounted. 

Fig. 13 is a cross-sectional view of a valve at which a cap is mounted. 

Fig. 14 is a cross-sectional view of a valve in which a filling adapter with 
a coupler according to a second embodiment of the invention is mounted. 

Fig. 15 is a cross-sectional view of a valve in which a filling adapter with 
a coupler according to a third embodiment of the invention is mounted. 

BEST MODES FOR CARRYING OUT THE INVENTION 
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[First Embodiment] 

A first embodiment of the present invention will be hereinafter described 
based on Fig. 1 through Fig. 15. 
(Structure of tire-rim assembly) 

Fig. 1 shows a cross section of a tire^-im assembly 8 having a double 
structure in which a valve for a safety tire according to this embodiment is mounted. 

57 The tire-rim assembly 8 having a double structure is formed in such a 
manner that a space is provided between a tube 1 1 engaged with an outer peripheral 
surface of a rim 10 for a vehicle wheel, and a tire 12 that covers the outer periphery 
of the tube 11, and a pair of inner peripheral edges of the tire are brought into closely 
contact with the rim 10. 

58 Thus, in the interior of an outer gas chamber 13 closed by the rim 10 and 
the tire 12, an inner gas chamber 14 closed by the tube 1 1 is formed. 
(Structure of valve) 

An intermediate portion of the outer peripheral surface of the rim 10 in the 
transverse direction (in the horizontal direction in Fig. 1), with the tube 11 being 
engaged therein, is depressed in a stepwise manner. A valve 20 for a safety tire 
(hereinafter referred to simply as "valve 20") according to the present invention is 
mounted in a through hole 10b formed in a stepped portion 10a of the rim 10. 

59 As shown in Fig. 2, the valve 20 is provided with a first hollow stem 22 that 
forms a main body portion thereof. 

60 The first hollow stem 22 is inserted into the through hole 10b of the rim 10 
from the inside, that is, from the side of the outer gas chamber 13. 

61 A flange 22a formed in the first hollow stem 22 is made to abut against a 
portion near a peripheral edge of the through hole 10b of the rim 10. A nut 29 is 
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screwed onto a male screw 22c formed on the outer peripheral surface of the first 
hollow stem 22 by inserting a washer 28 and the nut 29 from the outside of the rim 10 
(from the atmospheric side). In this way, the first hollow stem 22 is secured to the 
rim 10. 

62 An O-ring 22b is disposed in the flange 22a of the first hollow stem 22 so 
that gas tightness between the first hollow stem 22 and the rim 10 is ensured. 

63 A metal ring 33 is screwed onto the outer peripheral surface of the first 
hollow stem 22 at the side of the basal end thereof. 

64 Incidentally, due to an O-ring 33a disposed between the first hollow stem 
22 and the metal ring 33, gas tightness between the first hollow stem 22 and the 
metal ring 33 is ensured. 

65 Spats (rubber seat) 32 overhanging outward in the radial direction are 
secured to the outer periphery of the metal ring 33. 

66 The spats 32 have a circular configuration and the thickness thereof 
gradually becomes smaller from the center to the periphery. 

67 The spats 32 are secured, with an adhesive, at a peripheral edge of a hole 
portion 1 la formed in the tube 11. 

68 As a result, the basal end of the first hollow stem 22 is brought into a state 
of facing the interior of the inner air chamber 14. 

69 A hole 34 and a hole 35 are formed in the first hollow stem 22 along the 
shaft center thereof so as to pass in the axial direction. 

70 A valve core 41 is disposed in the hole 34 in the vicinity of an end thereof 
on the opposite side of the tire. 

71 A detachment-restraining adapter 105 shown in Fig. 5 is screwed into the 
hole 35 in the vicinity of an end thereof on the opposite side of the tire. The valve 
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core 41 is disposed in the detachment-restraining adapter 105 on the side of the tire. 

72 The opening of the hole 35 on the side of the tire is closed by a set screw 
302. 

(Valve core) 

The valve core 41 seals hermitically communication between the inner gas 
chamber 14 and the outside of the tire in openable and closable manner. 

73 The valve core 41 will be hereinafter described in detail. 

74 The valve core 41 of the present embodiment has a general structure 
according to JIS D 421 1 (JIS: Japanese Industrial Standard). That is, as shown in 
Fig. 3, a flange-shaped valve packing 44 is fixed at one end of a shaft 43 passing 
through a sleeve (trunk) 42, and the shaft 43 is urged toward one side by a coil spring 
45 accommodated in the sleeve 42. As a result, the valve packing 44 is usually 
pressed against one end opening of the sleeve 42. 

75 When gas is charged to the shaft 43 from a side opposite to the valve 
packing 44, the shaft 43 moves against the coil spring 45 due to air pressure applied 
to the end surface of the shaft 43. As shown in Fig. 4, the valve packing 44 is 
separated from the sleeve 42 and gas passes through the sleeve 42 as indicated by 
arrows of two-dot chain lines in Fig. 4. 

76 Compressed gas from a side of the valve packing 44 causes the valve 
packing 44 to be pressed against one end opening of the sleeve 42, and therefore, the 
compressed gas cannot pass through the sleeve 42. 

77 In other words, the valve core 41 has a nonreturn valve structure and allows 
gas to flow into the tire, but can prevent gas from flowing out from the tire. 

78 Accordingly, in the state shown in Fig. 2, gas in the inner gas chamber 14 
is prevented by the valve core 41 from flowing out from the tire. 
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79 As shown in Fig. 2, the flange 22a of the first hollow stem 22 includes a 
narrow hole 48 whose one end is opened to the outer periphery and whose another 
end is opened to the hole 35. 

80 Accordingly, the outer gas chamber 13 is connected to the hole 35 via the 
narrow hole 48. 

81 As described above, the valve core 41 is provided at the intermediate 
portion of the hole 35. Therefore, in the state shown in Fig. 2, flowing of gas in the 
outer gas chamber 13 to the outside of the tire is prevented. 
(DetachmenWestraining adapter) 

As shown in Fig. 5, a detachment-restraining adapter 105 is equipped with 
a cylindrical main body 106 and a slide shaft 107. 

82 The main body 106 includes, in the axial center thereof, a large-diameter 
hole 108 that is formed from the lower end thereof to a position near the upper end 
thereof. Formed in the bottom portion of the large-diameter hole 108 is a 
small-diameter through hole 109. 

83 Further, a notch 1 10 is formed partially at the upper end of the main body 
106. As a result, a portion of the large-diameter hole 108 is exposed to the outer 
periphery of the main body 106. 

84 Moreover, a male screw 106a (partially shown) is formed entirely on the 
outer peripheral surface of the main body 106. 

85 A main body shaft portion 111 of a slide shaft 107 is slidably inserted in the 
through hole 109 of the main body 106. 

86 A first stopper 112 of which diameter is slightly larger than that of the 
through hole 109 is formed at the upper end of the main body shaft portion 111, and 
a second stopper 1 13 of which diameter is slightly smaller than that of the 



16 



large-diameter hole 108 is formed at the lower end of the main body shaft portion 
111. 

87 A plurality of grooves 1 14 are formed on the outer peripheral surface of the 
second stopper 1 13 so as to extend along the axial direction thereof. 

(Structure of a filling adapter with a coupler) 

When gas is filled using the valve 20 of the present embodiment, a special 
filling adapter 49 with a coupler, which is shown in Fig. 6, is used. 

88 As shown in Fig. 6, the filling adapter 49 with a coupler includes a main 
body 51 in which a large-diameter circular hole 50 is formed so as to extend from the 
lower side to the upper side in Fig. 6. 

89 A first cylindrical member 52 is disposed on the outer periphery of the 
main body 51 in the lower side thereof in Fig. 6. A second cylindrical member 53 is 
disposed at an outer side of the first cylindrical member 52 and a slide ring 54 is 
disposed at an outer side of the second cylindrical member 53. 

90 The main body 51 and the first cylindrical member 52 are connected in a 
detachable manner by engaging a C-ring 57 with a groove 55 formed on the inner 
side of the first cylindrical member 52 at the upper side thereof in Fig. 6, and a 
stepped portion 56 formed on the outer periphery of the main body 51. 

91 A piston 58 is inserted in the circular hole 50 of the main body 51 so as to 
be relatively rotatable and slidable in the axial direction. 

92 A compression coil spring 60 is disposed between a flange 58a of the 
piston 58 and a stepped portion 59 formed on the inner periphery of the first 
cylindrical member 52, so as to urge the piston 58 toward the lower side in Fig. 6. 

93 A compression coil spring 63 is disposed between a stepped portion 61 
formed on the outer periphery of the second cylindrical member 53, and a stepped 
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portion 62 formed on the inner periphery of the slide ring 54, so as to urge the slide 
ring 54 toward the lower side in Fig. 6. 

94 A groove is formed on the outer peripheral surface of the first cylindrical 
member 52 in the vicinity of the lower end thereof, and a C- ring 65 is fitted in the 
groove. 

95 Further, a diameter-enlarged portion 66 is formed on the inner peripheral 
surface of the slide ring 54 at a lower-end opening portion thereof. The slide ring 54 
urged by the compression coil spring 63 is restrained from moving to the lower side 
of Fig. 6, with the diameter-enlarged portion 66 abutting against the C ring 65 of the 
second cylindrical member 53. 

96 A tapered bore 67 is formed in the second cylindrical member 53 at the 
upper side of the C-ring 65 in Fig. 6. 

97 The diameter of the tapered bore 67 increases from inside to outside, and a 
hard ball 68 is inserted into the tapered bore 67. 

98 In the state shown in Fig. 6, the hard ball 68 abuts against the inner 
peripheral surface of the slide ring 54, and a portion of the hard ball 68 protrudes out 
toward the inner peripheral surface of the second cylindrical member 53. 

99 When the slide ring 54 slides to the upper side of Fig. 6 and the hard ball 68 
is made to face the diameter-enlarged portion 66 of the slide ring 54, the hard ball 68 
can be moved outside so as not to protrude from the inner peripheral surface of the 
second cylindrical member 53. 

100 Further, a tapered bore 69 is formed in the second cylindrical member 53 at 
the upper side of the tapered bore 67 in Fig. 6. 

101 The diameter of the tapered bore 69 increases from inside to outside, and a 
hard ball 70 is inserted in the tapered bore 69. 
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102 A diameter-enlarged portion 71 is formed on the inner peripheral surface 
of the second cylindrical member 53 further at the lower side than the hard ball 70 in 
Fig. 6. 

103 When the slide ring 54 slides toward the upper side of Fig. 6 and the hard 
ball 70 is made to face the diameter-enlarged portion 71 of the slide ring 54, the hard 
ball 70 can be moved outside so as not to protrude from the inner peripheral surface 
of the second cylindrical member 53. 

104 A packing 72 is fixed to an end surface of the piston 58 at the lower side of 
Fig. 6. 

105 The lower surface of the packing 72 can be made to abut against the upper 
end surface of the first hollow stem 22 of the valve 20. 

106 A pair of grooves 73, 74 are formed on the outer peripheral surface of the 
piston 58. An O-ring 75 is fitted in the upper groove 73 and a piston ring 76 made of 
an elastic body is fitted in the lower groove 74. These rings each provide sealing 
between the outer peripheral surface of the piston 58 and the inner peripheral surface 
of the circular hole 50. 

107 A hole 77 is formed on the side surface of the main body 51 at the upper 
side thereof in Fig. 6, and a hole 78 is formed at the lower side of the hole 77 in Fig. 
6. 

108 A first coupling 79 that is used for measuring an internal pressure is fixed 
to the hole 78, and a second coupling 80 that is used for filling gas is fixed to the hole 
77. 

109 A through hole 81 is formed in an axial center of the first coupling 79, and 
a valve core 41 is fixed to the through hole 81. 

110 The through hole 81 includes a stepped portion 82 of which hole diameter 
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gradually becomes smaller as it approaches the main body, and a spherical valve 
body 83 made of an elastic body is disposed between the stepped portion 82 and the 
valve core 41. 

111 The spherical valve body 83 abuts against the stepped portion 82 when gas 
is about to be filled from the side of the valve core 41. Thus, the spherical valve 
body 83 serves to prevent gas from flowing into the main body 51. 

112 Next, a through hole 84 is formed in an axial center of the second coupling 
80, and the valve core 41 is fixed to the through hole 84. 

113 An annular shallow groove 85 is formed on the outer peripheral surface of 
the piston 58 between the O-ring 64 and the piston ring 76. 

1 14 The hole 78 of the main body 5 1 , in which the first coupling 79 is mounted, 
faces the shallow groove 85 of the piston 58. 

115 The piston 58 includes a through hole 104 and the through hole 77, which 
holes are formed along the axial center thereof. 

116 The through hole 77 is formed by a large-diameter portion 77a at the 
uppermost position in Fig. 6, an intermediate-diameter portion 77b located below 
the large-diameter portion 77a, and a small-diameter portion 77c located below the 
intermediate-diameter portion 77b. 

1 17 Incidentally, a hole 86 is formed at an intermediate portion of the piston 58 
in the longitudinal direction thereof, so as to connect the bottom of the shallow 
groove 85 and the intermediate-diameter portion 77b of the through hole 77. 

118 Valve core pressing members 87 are screwed into the end of the through 
hole 104 at the lower side of Fig. 6 and into the end of the through hole 77 at the 
lower side of Fig. 6, respectively. 

119 As shown in Fig. 7, a male screw 88 is formed substantially on the entire 
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peripheral surface of the valve-core pressing member 87 other than the 
large-diameter portion 87a provided at one end of the valve-core pressing member 
87. 

120 A plurality of small holes 89a extending along the axial direction are 
formed in the large-diameter portion 87a so as to be arranged circumferentially in a 
portion of the large-diameter portion 87a other than the axial core portion. 

121 A hole 89b is formed in the axial center of the valve-core pressing member 
87 so as to extend from an end thereof opposite to the large-diameter portion 87a to 
the large-diameter portion 87a. The end of the hole 89b is connected to the 
above-described plural small holes 89a within the valve-core pressing member 87. 

122 A stepped portion 90 is formed in the large-diameter portion 87a. A 
portion of the packing 72 is caught by the stepped portion 90, thereby preventing the 
packing 72 from falling off from the lower end portion of the piston. 

123 A cylindrical stopper 91 is inserted in the large-diameter portion 77a of the 
through hole 75 of the piston 58, and is fixed by a C-ring 92. 

124 A valve body 93 shown in Fig. 8 is inserted in the intermediate-diameter 
portion of the through hole 77 in a slidable manner. 

125 As shown in Fig. 8, the valve body 93 includes a plurality of grooves 94 
extending along the axial direction to flow gas on the outer peripheral surface 
thereof, and an O-ring 97 (not shown in Fig. 8, but shown in Fig. 6) is fitted in a 
groove 96 of a small-diameter shaft portion 95 provided at the end of the valve body 
93. 

126 Further, a stopper 98 shown in Fig. 9 is disposed in the 
intermediate-diameter portion 77b at the lower end of the valve body 93 shown in 
Fig. 8. 



21 



127 As shown in Fig. 9, the stopper 98 includes a concave portion 99 and a 
notch 100 so as to allow gas to flow in the axial direction. 

128 As shown in Fig. 6, a compression coil spring 101 is disposed between the 
stopper 98 and the valve body 93 so as to urge the valve body 93 toward the upper 
side in Fig. 6. 

129 The valve body 93 is urged by the compression coil spring 101, thereby 
resulting in that the O-ring 97 of the valve body 93 abuts against a tapered stepped 
portion 102 of the stopper 91. 

130 In this state, a leading end of the small-diameter shaft portion 95 of the 
valve body 93 is inserted in a hole 103 of the stopper 91. 

131 Further, a positioning pin 115 protrudes from the lower end of the piston 
58. 

132 As shown in Fig. 10, formed at the upper end of the first hollow stem 22 of 
the valve 20 are a positioning hole 1 16 in which the above-described positioning pin 
1 15 can be inserted, and a screw hole 1 17 in which the positioning pin 1 15 cannot be 
inserted. 

133 In this case, when the positioning pin 115 of the filling adapter 49 with a 
coupler is made to correspond to the positioning hole 1 16 of the valve 20, as shown 
in Fig. 11, the through hole 104 of the filling adapter 49 with a coupler necessarily 
corresponds to the hole 34 of the valve 20, and the small-diameter portion 77c of the 
through hole 77 of the filling adapter 49 with a coupler is adapted to correspond to 
the hole 35 of the valve 20. 

(Structure of a pressure-releasing adapter) 

When gas is released from a tire using the valve 20 of the present 
embodiment, a special pressure-releasing adapter 120 shown in Fig. 12 is used. 
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134 As shown in Fig. 12, the pressure-releasing adapter 120 includes a 
cylindrical member 121 whose outer peripheral surface is subjected to 
crisscross-pattern knurling processing. 

135 A female screw 123 is formed in a hole 122 of the cylindrical member 121 
at the lower side portion thereof in Fig. 12. An annular groove 124 is formed at the 
upper side of the cylindrical member 121 in Fig. 12, and a stepped portion 125 is 
formed at the lower side of the groove 124 in Fig. 12. 

136 The female screw 123 of the cylindrical member 121 can be engaged with 
the male screw 22c of the first hollow stem 22. 

137 A lid member 126 is rotatably inserted in the hole 122 of the cylindrical 
member 121 at the upper side of Fig. 12. 

138 The lid member 126 includes a flange 126a at an intermediate portion 
thereof, and also includes a through hole 127 and a through hole 128, which through 
holes are formed so as to extend through in the axial direction. 

139 The valve-core pressing members 87 are screwed into the through holes 
127 and 128, respectively, toward the lower side of Fig. 12. 

140 A C-ring 129 is fitted in the groove 124 of the cylindrical member 121. 
The flange 126a of the lid member 126 is nipped between the C-ring 129 and the 
stepped portion 125, and the lid member 126 is held at a predetermined position in 
the hole 122 while it is being made rotatable relative to the cylindrical member 121. 
(Operation) 

Next, the operation of the valve 20 of the present embodiment will be 
described. 

141 First, a description will be given of the operation when gas is charged into 
the tire-rim assembly 8. 
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142 When gas is charged into the tire-rim assembly 8, the filling adapter 49 
with a coupler is mounted at the valve 20. 

143 When the filling adapter 49 with a coupler is mounted, the positioning pin 
1 15 of the filling adapter 49 with a coupler is inserted in the positioning hole 1 16 of 
the valve 20. Thereafter, when the filling adapter 49 with a coupler is moved toward 
the valve 20, the piston 58 is pushed in and the hard ball 70 moves inward, and 
further, the slide ring 54 urged by the compression coil spring 63 moves toward the 
valve relative to the second cylindrical member 53. 

144 As a result, the hard ball 68 is pushed inward by the slide ring 54 and slots 
into the groove 22d of the first hollow stem 22. In this way, the filling adapter 49 
with a coupler is automatically locked on the valve 20. 

145 In other words, the filling adapter 49 with a coupler according to the 
present embodiment can be mounted at the valve 20 by one action. 

146 Here, the filling adapter 49 with a coupler according to the present 
embodiment can be mounted at the valve 20 by one action using two hard balls. 
However, as long as at least the hard ball 68 and the compression coil spring 63 are 
used, the filling adapter can be locked on the valve 20. In this case, it is necessary to 
carry out an operation of pulling the slide ring 54 when the filling adapter is mounted 
at the valve 20. This operation becomes a so-called one action. 

147 When the end portion of the valve 20 is pushed into the second cylindrical 
member 53, the end of the first hollow stem 22 abuts against the packing 72 to push 
in the piston 58 of the filling adapter 49 with a coupler toward the inner side, and the 
compression coil spring 60 is compressed. 

148 Further, the valve-core pressing member 87 of the filling adapter 49 with a 
coupler presses against the shaft 43 of the valve core 41, and therefore, flow of gas 
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in the valve core 41 becomes possible. 

149 Incidentally, in a state in which the filling adapter 49 with a coupler is 
locked on the valve 20, the packing 72 is compressed by urging force of the 
compression coil spring 60 and the sealing property improves. 

150 Next, gas is charged by connecting an air-supply nozzle (not shown) to the 
second coupling 80. 

151 In this case, the main body 51 at which the second coupling 80 is mounted 
is made rotatable in a manner relative to the piston 58. Therefore, the second 
coupling 80 is allowed to face in a desired direction so as to facilitate connection of 
the air-supply nozzle. 

152 When the air-supply nozzle is connected to the second coupling 80, the 
shaft 43 of the valve core 41 is pressed so that flow of gas in the valve core 41 
becomes possible. 

153 A gas pressure of a compressor that feeds compressed gas to an air-supply 
nozzle is adjusted to 950 kPa (9.5 kg/cm 2 ) in the present embodiment. 

154 When gas is charged, the gas is supplied to the inner gas chamber 14 via the 
valve core 41 of the second coupling 80, the through hole 104 of the piston 58, and 
the valve-core pressing member 87, and further via the valve core 41 of the hole 34 
of the valve 20. 

155 When the pressure in an upper space portion between the upper side end 
portion of the piston 58 and the main body 51 increases, and force acting in a 
direction in which the valve body 93 is pushed in downward on the drawing (Fl: 
(pressure in the upper space portion) * (cross sectional area of the small-diameter 
shaft portion 95 of the valve body 93)) becomes unbalanced with a resultant of 
urging force (F2) of the compression coil spring 101 toward the upper space portion 
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(in the upward direction on the drawing), and force (F3) that causes the valve body 
93 to move by pressure of the outer gas chamber 13 toward the upper space (in the 
upward direction on the drawing) (F3: (pressure in the outer gas chamber 13)*(cross 
sectional area of the small-diameter shaft portion 95 of the valve body 93)), that is to 
say, F2 + F3, so that the force (Fl) becomes larger than the resultant force (F2 + F3), 
the valve body 93 moves toward the lower side of the drawing, and gas is charged 
into the outer gas chamber 13 via the intermediate-diameter portion 77b and the 
small-diameter portion 77c of the through hole 77 of the piston 58, and the 
valve-core pressing member 87. 

156 In this way, the inner gas chamber 14 and the outer gas chamber 13 are both 
charged with gas. 

157 When the pressure in the outer gas chamber 13 gradually increases, and the 
resultant (F2+F3) of the force (F3) that causes the valve body 93 to move toward the 
upper space (in the upward direction of the drawing), and the urging force (F2) of the 
compression coil spring 101 becomes larger than the force (Fl) for pushing in the 
valve body 93 toward the lower side of the drawing, the valve body 93 is pushed 
toward the upper space and the O-ring 97 closely contacts the stepped portion 102. 

158 In the present embodiment, first, gas of 50 kPa is charged into the inner gas 
chamber 14, and a differential pressure mechanism formed by the valve body 93, the 
compression coil spring 101 and the like operates. Gas is charged alternatively into 
the inner gas chamber 14 and the outer gas chamber 13 while maintaining the 
pressure difference of 50 kPa between the inner gas chamber 14 and the outer gas 
chamber 13, and charging for both of these gas chambers is completed substantially 
in simultaneous fashion (finally, the pressure of the outer gas chamber 13 becomes 
900 kPa and the pressure of the inner gas chamber 14 becomes 950 kPa). 
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159 When the charging operation is completed, the air-supply nozzle is 
removed by an operator. 

160 Incidentally, in the present embodiment, when gas is supplied by the 
second coupling 80 and flows into the upper space of the piston 58, the pressure of 
gas flowing into the upper space acts on the piston 58 so that the piston 58 is urged 
toward the valve 20, and the sealing property of the packing 72 is further improved 
by the compressive force. 

161 Further, by the action of the differential pressure mechanism formed by the 
valve body 93, the compression coil spring 101 and the like, the force for urging the 
piston 58 toward the valve 20 is held without using the air-supply nozzle unless the 
filling adapter 49 with a coupler is removed, thereby making it possible to maintain 
a high sealing property. 

162 In this way, when the valve 20 and the filling adapter 49 with a coupler 
according to the present embodiment are used, it is possible to charge gas both into 
the outer gas chamber 13 and into the inner gas chamber 14 without switching a 
valve unlike conventional ways, and also make a predetermined pressure difference 
between the outer gas chamber 13 and the inner gas chamber 14. 

163 After charging is completed, the slide ring 54 of the filling adapter 49 with 
a coupler is pulled up by a finger holding operation, and the filling adapter 49 with 
a coupler is removed from the valve 20. 

164 Finally, a valve cap 130 as shown in Fig. 13 is attached to the valve 20. 

165 A packing 131 for closing the opening of the first hollow stem 22 is 
mounted at the inner side of the valve cap 130. 

(Gas pressure measuring method) 

When the internal pressure of the outer gas chamber 13 (that is, a tire gas 
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pressure) is checked, the filling adapter 49 with a coupler is mounted at the valve 20 
and a pressure indicator is attached to the first coupling 79 for measurement of 
internal pressure; 

(Method for releasing gas from a tire (pressure-releasing method)) 

When gas is released from the outer gas chamber 13 and the inner gas 
chamber 14, as shown in Fig. 12, a pressure-releasing adapter 120 is attached to the 
valve 20. 

166 As a result, the shaft 43 of the valve core 41 of the hole 34 is pressed by one 
of the valve-core pressing members 87. Therefore, gas in the inner gas chamber 14 
is released to the atmosphere. Further, the slide shaft 107 of the 
detachment-restraining adaptor 105 of the hole 35 is pressed by the other valve-core 
pressing member 87, and the slide shaft 107 further presses against the shaft 43 of 
the valve core 41 of the hole 35. As a result, gas in the outer gas chamber 13 is 
released to the atmosphere. 

167 Incidentally, when gas is released, it is preferable that the tube 1 1 is made 
not to inflate in a tire (relative to a state before gas is released). 

168 Accordingly, when the pressure-releasing adapter 120 is mounted by 
screwing, it is necessary to set in advance the respective lower end positions of the 
valve-core pressing members 87 (and/or the upper end position of the shaft 43 of the 
valve core 41, or the upper end position of the slide shaft 107 of the 
detachment-restraining adapter 105) so that the valve core 41 at the side of the inner 
gas chamber 14 is first pressed, and thereafter, the slide shaft 107 of the 
detachment-restraining adapter 105 is pressed. 

169 Incidentally, gas in the inner gas chamber 14 and gas in the outer gas 
chamber 13 may also be set so as to be released simultaneously. The internal 
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pressure of the inner gas chamber 14 is higher than that of the outer gas chamber 13. 
Therefore, when gases in both gas chambers are released at the same time, gas in the 
inner gas chamber 14 having a high internal pressure is first released, and there is no 
possibility that the tube 11 inflates at the time of releasing gas. 
[Second Embodiment] 

A second embodiment of the present invention will be hereinafter 
described based on the attached drawings. Note that the same structures as those of 
the first embodiment will be denoted by the same reference numerals, and a 
description thereof will be omitted. 

170 As shown in Fig. 14, a coupler 200 of this embodiment differs in the shape 
from the filling adapter 49 with a coupler according to the first embodiment. 

171 As shown in Fig. 14, the coupler 200 of this embodiment includes a 
cylindrical member 206 equipped with a first gas passage 202 and a second gas 
passage 204. 

172 A nut 208 for pressing one end of the cylindrical member 206 against the 
valve 20 is engaged with the cylindrical member 206 in a rotatable manner. 

173 One end of the first gas passage 202 and one end of the second gas passage 
204 are each opened to one end surface of the cylindrical member 206. The valve 
core pressing member 87 is mounted at each of the opening portions of these gas 
passages. 

174 A cap 210 is mounted by a bolt 212 at the other end of the cylindrical 
member 206. 

175 One end of a first pipe 214 connected to the first gas passage 202, and one 
end of a second pipe 216 connected to the second gas passage 204 are each connected 
to the cap 210. 
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176 O^ings 218, 220 and 222 are mounted on the outer periphery of the 
cylindrical member 206 in contact with the inner peripheral surface of the cap 210 so 
as to prevent gas from escaping from the first gas passage 202 and the second gas 
passage 204. 

177 The first pipe 214 is connected to a through hole 228 of a cylindrical 
member 226 via a coupling 224. 

178 The second pipe 216 is connected to a branch 232 via a coupling 230. 

179 One end of a coupling 234 and the first coupling 79 used for measuring the 
internal pressure are connected to the branch 232. 

180 The other end of the coupling 234 is connected to a through hole 236 of the 
cylindrical member 226. 

181 A cap 238 is mounted at the cylindrical member 226 at the side thereof 
opposite to the side at which the coupling is disposed. 

182 A though hole 240 is formed at the center of the cap 238, and the second 
coupling 80 for charging gas is connected to the through hole 240. 

183 The valve body 93, the stopper 98, and the compression coil spring 101 are 
disposed in the through hole 236 of the cylindrical member 226. 

(Operation) 

When gas is charged into the tire-rim assembly 8, the coupler 200 is 
mounted at the valve by the nut 208 as shown in Fig. 14. 

184 As a result, the valve core pressing member 87 presses against the shaft 43 
of the valve core 41 of the valve 20, and therefore, communication of gas through the 
valve core 41 becomes possible. 

185 When gas is charged from the second coupling 80, the gas is supplied into 
the inner gas chamber 14 via the through hole 228, the first pipe 214 and the first gas 
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passage 202. 

186 When the pressure in a space portion between the end of the valve body 93 
at the right side of Fig. 14, and the cap 238 becomes high, and force for pushing in 
the valve body 93 toward the left side of this drawing (Fl: (pressure in the space 
portion) * (cross sectional area of the small-diameter shaft portion 95 of the valve 
body 93)) becomes unbalanced with a resultant of urging force (F2) of the 
compression coil spring 101 toward the space portion (toward the right side of this 
drawing), and force that causes the valve body 93 to move by pressure of the outer 
gas chamber 13 toward the space portion (in the upward direction of the drawing) 
(F3: (pressure in the outer gas chamber 13) * (cross sectional area of the 
small-diameter shaft portion 95 of the valve body 93)) (that is, F2 + F3), so that the 
force (Fl) becomes larger than the resultant force (F2 + F3), the valve body 93 
moves toward the left side of the drawing and gas is charged into the outer gas 
chamber 13 via the through hole 236, the second pipe 216, and the second gas 
passage 204. 

187 In this way, the inner gas chamber 14 and the outer gas chamber 13 are both 
charged with gas. 

188 When the pressure in the outer gas chamber 13 gradually increases, and the 
resultant of the urging force (F2) of the compression coil spring 101 and the force 
(F3) that causes the valve body 13 to move toward the space portion (toward the 
right side of the drawing) (that is, F2 + F3) becomes larger than the force (Fl) that 
acts in a direction in which the valve body 93 is pushed in toward the left side of the 
drawing, the valve body 93 is pushed toward the space, and the O-ring 97 closely 
contacts a stepped portion (not shown) of the through hole 236. 

189 In the present embodiment, first, gas of 50 kPa is charged into the inner gas 
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chamber 14, and a differential pressure mechanism formed by the valve body 93, the 
compression coil spring 101 and the like operates. With the pressure difference of 
50 kPa between the inner gas chamber 14 and the outer gas chamber 13 being 
maintained, the inner gas chamber 14 and the outer gas chamber 13 are alternately 
charged with gas, and charging of gas into both gas chambers is completed 
substantially in a simultaneous manner (finally, the pressure of the outer gas 
chamber 13 becomes 900 kPa and the pressure of the inner gas chamber 14 becomes 
950 kPa). 

190 When the charging is completed, an air-supply nozzle is removed by an 
operator. 

191 As a result, in the same manner as in the first embodiment, the outer gas 
chamber 13 and the inner gas chamber 14 can be charged with gas and a 
predetermined pressure difference can be made between the outer gas chamber 13 
and the inner gas chamber 14. 

192 After the charging is completed, the coupler 200 is removed from the valve 
20 by loosening the nut 208. 

(Gas pressure measuring method) 

When the internal pressure of the outer gas chamber 13 (a so-called tire 
pneumatic pressure) is checked, the coupler 200 is mounted at the valve 20, and a 
pressure indicator is mounted at the first coupling 79 for measuring the internal 
pressure. 

[Third Embodiment] 

A third embodiment of the present invention will be hereinafter described 
based on the attached drawings. Note that the same structures as those of the first 
embodiment will be denoted by the same reference numerals, and a description 
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thereof will be omitted. 

193 This embodiment is a modified example of the valve 20 of the first 
embodiment. 

194 As shown in Fig. 15, in the valve 20 of this embodiment, the 
detachment-restraining adaptor 105 used in the first embodiment is not provided, 
and the valve core 41 of the hole 34 and the valve core 41 of the hole 35 are arranged 
along the axial direction at the same level. 

195 Accordingly, when gas is released by using the pressure-releasing adaptor 
120 in the same manner as in the first embodiment, the shaft 43 of the valve core 41 
in the hole 34 and the shaft 43 of the valve core 41 in the hole 35 are pressed at the 
same time, and gas in the inner gas chamber 14 and gas in the outer gas chamber 13 
are released at the same time. 

196 Incidentally, when gas in the inner gas chamber 14 and gas in the outer gas 
chamber 13 are released without using the pressure releasing adapter 102, it is 
necessary that the valve core 41 of the hole 34 and the valve core 41 of the hole 35 
are removed at the same timing, or that the valve core 41 of the hole 34 
corresponding to the inner gas chamber 14 is removed in advance of the valve core 
41 of the hole 35 corresponding to the outer gas chamber 13. 

197 In the example shown in Fig. 15, the valve core 41 of the hole 34 and the 
valve core 41 of the hole 35 are arranged along the axial direction at the same level. 
However, the valve core 41 of the hole 34 may be displaced further upward than the 
valve core 41 of the hole 35 so that gas in the inner gas chamber 14 is released in 
advance. 

[Other Embodiments] 

In the above-described embodiments, when gas is removed from a tire, a 
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special pressure-releasing adapter 120 shown in Fig. 12 is used. However, gas can 
be released by removing the detachment-restraining adapter 105 and the valve core 
41. 

198 In this case, it is necessary that the valve core 41 of the hole 34 
corresponding to the inner gas chamber 14 is removed first so that the tube 1 1 does 
not inflate. 

199 In this embodiment, the valve core 41 of the hole 35 is disposed further at 
the inner side of the hole 35 than the detachment-restraining adapter 105. Therefore, 
when visually observed by an operator, it is sensorily understood that the valve core 
41 of the hole 34 corresponding to the inner gas chamber 14 must be removed in 
advance, and an effect of preventing the valve core 41 of the hole 35 from being first 
removed accidentally is obtained. 

200 A C-ring or the like may also be used in place of the 
detachment-restraining adapter 105, and the above-described effect can also be 
obtained by using a C-ring or the like. 

201 Further, in the present embodiments, air is charged into the outer gas 
chamber 13 and the inner gas chamber 14. However, the present invention is not 
limited to the same, and gas other than air, for example, nitrogen gas may be charged 
into the outer gas chamber 13 and the inner gas chamber 14. 

INDUSTRIAL APPLICABILITY 

202 As described above, the valve for a safety tire according to the present 
invention is suitably used in a tire having a double structure, and is also suitable for 
a case in which gas is charged into an outer gas chamber and an inner gas chamber, 
which gas chambers are provided in the tire. 
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203 The filling adapter with a coupler according to the present invention is 
suitably used in a tire having a double structure equipped with a valve for a safety 
tire, and is also suitable for a case in which gas is charged from the valve for a safety 
tire into an outer gas chamber and an inner gas chamber. 

204 The pressure releasing adapter according to the present invention is 
suitably used in a tire having a double structure equipped with a valve for a safety 
tire, and is also suitable for a case in which gas charged both in an outer gas chamber 
and in an inner gas chamber is released to the atmosphere. 

205 Further, the pressure releasing method according to the present invention 
is suitably used in a tire having a double structure, and is also suitably used in a case 
in which gas charged both in an outer gas chamber and in an inner gas chamber is 
released to the atmosphere. 

Description of reference numerals 

206 8: tire-rim assembly 
10: rim 

11: air pocket (tube) 
12: tire 

13: outer gas chamber 
14: inner gas chamber 
20: valve (valve for a safety tire) 

34: hole (air-supply passage for an inner gas chamber) 
35: hole (air-supply passage for an outer gas chamber) 

41: valve core (nonreturn valve member for an inner gas chamber, nonreturn 
valve member for an outer gas chamber) 
49: filling adapter with a coupler 
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87: valve-core pressing member (operating means, first convex portion, 
second convex portion) 

116: positioning hole (engaging portion) 
120: pressure releasing adapter 
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